Statins, nitric oxide and neovascularization.
Several landmark clinical trials suggest that 3-hydroxyl-3-methylglutaryl coenzyme A reductase inhibitors (statins) have additional cardiovascular protective activity that may function independently of their ability to lower serum cholesterol. The cardiovascular protective effects of statins are partly caused by the activation of postnatal neovascularization. At therapeutic doses, statins promote proliferation, migration and survival of endothelial cells, induce mobilization and differentiation of bone marrow-derived endothelial progenitor cells by stimulating the serine/threonine protein kinase Akt (also known as protein kinase B) and nitric oxide (NO) signal pathway. However, at excessive doses, statins may decrease protein isoprenylation as well as inhibit endothelial cell growth and migration. NO is an important signaling molecule that regulates a wide range of physiological and pathological processes in different tissues. There is substantial evidence that effective neovascularization requires endothelium-derived NO. Statins have pleiotropic effects on the expression and activity of endothelial nitric oxide synthase (eNOS) and lead to improved NO bioavailability. NO plays an important role in the effects of statins on neovascularization. In this review, we focus on the effects of statins on neovascularization and highlight specific novel targets, such as endothelial progenitor cells and NO.